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(54) COMPOSITION IMPROVED IN SOLUBILITY OR ORAL ABSORBABILITY 



(57) An object of the present invention is to 

provide a composition improved in the solubility or 
oral absorbability. 



The present invention provides a composition which 
comprises three components of a slightly water-soluble 
component, a surfactant and a hydrophilic polymer, and 
is obtainable by wet granulation in the presence of water. 
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Description 

TECHNICAL FIELD 



[0001] The present invention relates to a composition improved in the solubility or oral absorbability in a 
slightly vi^ater-soluble component. ' 

BACKGROUND ART 

'^?°5L general, slightly water-soluble medicaments have poor oral absorbability because of their low 

solubihty and low dissolution rate in the digestive tracts. Various methods have been investigated to improve the 

oral absorbability. Known examples of the methods include (a) a wet granulation method using a hydrophilic polymer 

nliLT^lf^^^^ medicament is fined by grinding, (c) a method in which a solid dispersion is formed with a 

wh^nh J 1"!!^^°^ 'u^^ ^.^"^^ ^ together with cyclodextrins. (e) a method in 

which a surfactant is added, and the like. 

[0003] The method (a) is known as a simple method in which the wettability to water of a medicament which is 
relatively water-insoluble can be improved to raise the dissolution rate thereof [J Pharm Sci 59 49 (1970) etc] 

^ni!^ZZ'^^^^f^''V^' I? '•"^•t^tive^ that the oral absorbability of a medicament which is quite slightly water- 
soluble cannot be sufficiently improved. -i a j 

[0004] The method (b) is known as a method for raising the dissolution rate of a slightly water-soluble 
medicament by increasing the surface area thereof [D/sso/uf/on Technology, the Industrial Pharmaceutical Technology 
Secton of the Academy of Pharmaceutical Science, p. 108 (1974) etc.] However, the size to be fined by grinding is 
fiLr^fi^V i-^®'® ^? P^^^'^^s that particles are aggregated or hardly wettable and the like when the 

fronnonr" "^f^^Pf"^®"*® f'^ dispersed in water. Although a combination of the method (a) and the method (b) is 
frequenter used this combination is still insufficient for Improving the oral absorbability of a quite slightly 
water-soiUDle medicament ' ^ » / 

D . ^ ^^"'^ dispersion is formed in the absence of water in accordance with the method (c) (Japanese 

25 mpHi'^^mlnf ^-^'^"^ Application No. 110612/81 etc.), the solubility of a slightly water-soluble 

medcament IS transiently increased upon the dispersion of the solid dispersion in water. However, there is a 
Hl.ri=T.i f *^ crystallized after a definite period of time and thus the solubility thereof Is 

nf^ fff H K ^'^^f'^"- ^t^bllity of a solid dispersion obtained by the method (c) is sometimes 

Sch 2 « h^^flnl^'n T"*^'. ^f^^^ humid conditions. Moreover, there is a further problem that sn organic solvent 
o^i^w halogenated solvent which is problematic in safety Is necessary in many cases in the step of preparing the 
solid dispersion of the medicament. ^•'=ya„nmnc 

^ "method (d), there are some medicaments which do not form a clathrate, because the formation of a 

ciathrate depends on the structure of a medicament {Pharmaceutical Technology. 15, 24-38 ( 1 991 ) efc ] 

* a 'ai'Se amount of a surfactant is necessary' to 'improve the solubility of a quite 

h!^,!^ ^^f*^''-^°'"'''t '"edicament. However, since many surfactants are in the form of liquid or wax, they someti'mes 
HLorl^cin P^^P^^^^O" ?^ 3 pxo6^^c^. Even if the solubility is improved, the oral absorbability is sometimes 
frlT^^i^.^^ micellation due to a surfactant depending on the properties of the medicament 
[Chemical & Pharmaceutical Bulletin, ^3<fi),'\S6^(^Q70) etc.] 

o rf^ ^ method for improving the bioavailability of a steroid medicament which is less than 100 to 200 
ng/ml, U.S. Patent 4,684,636 discloses a method wherein beads made of a saccharide or the like are coated with an 
™?i^! suspension contairiing the steroid medicament, a binder and an optional wetting agent and then are put into 
40 inoKfot K '"^t'lod, however, it is somewhat troublesome to produce the product and the effect Is still 
♦ f ^" J'^^ Tu^' "^^^^ °^ medicament concentration in plasma is not more than twice as 

large as that of a dry mixture of the medicament with an excipient free from a wetting agent 

[0009] Under these circumstances, ttie composition which Is easily used and has high effects in which a 
slightiy water-soluble component has improved solubility or oral absorbability, has been required. 

45 DISCLOSURE OF THE INVENTION 

[0010] The present invention relates to the following (1) to (21). 

(1) A composition which comprises three components of a slightiy water-soluble component, a surfactant and a 
^ nyorophilic polymer, and is obtainable by wet granulation in the presence of water. 

rISdiSme'iiT^°^'*'°" ^° ^^^f^'" slightiy water-soluble component is a slightiy water-soluble 



55 



(3) The composition according to (1). wherein the slightly water-soluble component is a slightiy water-soluble 

ioocj component. 

(4) The composition according to any one of (1 ) to (3). which comprises an excipient. 
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(5) The compositon according to any one of (1) to (4), wherein the surfactant is one or more surfactants 
setected from the group consisting of sodium lauryl sulfate, polysorbate 80. polysorbate 60, polyoxyethylene 
hydrogenated castor oil, polyoxyethylene polyoxypropylene glycol and sucrose fatty acid esters. P^voxyetnyiene 

1^1 ^^K^i according to any one of (1) to (5), wherein the hydrophilic polymer is one or more 

hydrophilic pohrrners selected from the group consisting of hydroxypropyl cellulose, hydroxypropyl methyl 
ceHulose methy cellulose carboxymethyl cellulose, carboxymethyl ethyl cellulose, hydroxypropyl starch 
f'ydroxyethyl cellulose hydroxypropyl methyl cellulose acetate succinate, hydroxypropyl methyl cellulose 
phthalate, carboxy^nyl polymer, polyvinylpyrrondone, polyvinyl alcohol, methacrylic acid copoVmers, macrogol 
starch, gelatn, dextrin, pullulan. agar and acacia. f / . » . 

« 1^1 ^^u®r '=°"'P°s'*'°" according to any one of (1) to (5). wherein the hydrophilic poVmer is one or more 

cSZe and^'S^^pSo'ne.'^'" °' hydroxypropyl cellulose, hydroxypropyl methyl 

(8) The composition according to any one of (4) to (7), wherein the excipient is one or more excipients selected 
from the group consistng of lactose, sucrose, starch, crystalline cellulose, D-mannitol, D-sorbitol, a starch 

iS denvatve, a cellulose denvatve, a carbonate, a phosphate and a sulfate. 

(9) The composition according to any one of (4) to (7), wherein the excipient is one or more excipients selected 
from the group consistng of starch, crystalline cellulose and D-mannitol. ■ 

(10) The coniposition according to any one of (1) and (4) to (9), wherein the slightly water-soluble component is 
20 . a Steroid medicament. 

(11) The composition according to any one of (1) and (4) to (9), wherein the slightly water-soluble component is 
a compound represented by formula (I) [hereinafter referred to as Compound (I)]: 
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H2NO2SO 




COR 

(I) 



wherein R represents NR^R^ in which R^ and R^ are the same or different and each represents hydrogen 
substituted or unsubstituted alkyi, substituted or unsubstituted aryl or a substituted or unsubstltuted aromatic 
heterocyclic group, or R^ and R^ form a substituted or unsubstituted heterocyclic group together with the 
adjacent nitrogen atom. 

(12) The composition according to (11), wherein R^ and R^ are the same or different and each represents 
hydrogen or substituted or unsubstituted alkyl. 

(13) The composition according to (11). wherein R^ and R^ are the same or different and each represents 
hydrogen or alkyl having 1 to 5 carbon atoms. 

(14) The composition according to (11), wherein R is NHCH2CH2CH3, N{CH(CH3)2)2 or NHC(CH3)3. 

cM^iJ^.lH*^!'''^!*'^ *° any one of (1) to (4) and (8) to (14). wherein the surfactant is sodium lauryl 

sulfate, and the hydrophilic polymer is hydroxypropyl cellulose. 

ll^V^^ composition according to any one of (1) to (4) and (8) to (14). wherein the surfactant is sodium lauryl 
sulfate, and the hydrophilic polymer is hydroxypropyl methyl cellulose. 

inJiJ^^f ''''^ *° f"*) *o (^'^)' wherein the surfactant is sodium lauryl 

sulfate, and the hydrophilic polymer is polyvinylpyrrolidone. ^ 

gVanuSon'Sf b;sS''"^ °' *° '^'""^ ^ 

(19) The composition according to any one of (1) and (4) to (9). wherein the slightly water-soluble component is 
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ubidecarenone or a fat-soluble vitamin. 

(20) A method for improving the solubility of a slightly water-soluble component, vy/hich comprises subjecting the 
slightly water-soluble component to wet granulation together with a surfactant and a hydrophilic polymer in the 
presence of water. 

(21) A method for improving the oral absorbability of a slightly water-soluble component, which comprises 
subjecting the slightly water-soluble component to wet granulation together with a surfactant and a hydrophilic 
polymer in the presence of water. 

[0011] The composition of the present invention is not particularly limited, so long as it contains three 
components of a slightly water-soluble component, a surfactant and a hydrophilic polymer and is obtainable by wet 
granulation in the presence of water. 
[0012] The slightiy water-soluble component includes a slightiy water-soiuble medicament, a slightly water- 
soluble food component, and the like. 

[0013] The slightly water-soluble medicament is not particularly limited, and includes any medicaments 
15 considered to be "slightly water-soluble" or "quite slightly soluble in water according to The Pharmacopoeia of 
Japan. The slightly water-soluble medicament includes nifedipine, y-oryzanol, indomethacin, rifampicillin, 
griseofulvin, mefenamic acid, corticosteroid, fenitoine, ubidecarenone (coenzyme Q^o), fat-soluble vitamins, steroid 
medicaments, nonsteroid medicaments, and the like. 

[0014] The ubidecarenone in the present specification includes precursors, prodrugs and the like which can be 
20 converted into ubidecarenone in vivo. 

[0015] The slightly water-soluble medicament is preferably a hydrophobic steroid medicament or a hydrophobic 
nonsteroid medicament. 

[0016] The hydrophobic nonsteroid medicament includes xanthine medicaments, dibenzoxepine medicaments and 
the like, and is preferably Compound (II) which is a xanthine medicament 

25 
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(H) 



wherein and R"* are the same or different and each represents substituted or unsubstituted alkyi; and represents 
substituted or unsubstituted alkyI, substituted or unsubstituted cycloalkyi, substituted or unsubstituted 
bicycloalkyl. or substituted or unsubstituted tricycloalkyi, Compound (111) which is a dibenzoxepine medicament 




(III) 



QQ wherein R® and are the same or different and each represents substituted or unsubstituted alkyI; and R® represents 
halogen, or the like. Examples of Compound (11) include Compound (lla) represented by the follovy^ng formula (lla): 
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Examples of Compound (III) include Compound (Ilia) represented by the following formula (Ilia): 



15 




(Ilia) 



20 




Br 



[0017] The hydrophobic nonsteroid medicament includes Compounds (I), and is preferably a compound which is 
Compound (I) wherein R represents NHCH2CH2CH3. N(CH(CH3)2)2 or NHC(CH3)3 [referred to as Compound (la), (lb) 
or (Ic), respectively] or the like. 

[0018] In the definition of each group in Compounds (I) to (III), the alkyi includes linear or branched alkyi 
having, for example. 1 to 15 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, fert-butyl, pentyl, 

30 hexyl, heptyl, octyl, nonyl, decyl, undecyl. dodecyl, tridecyl, tetradecyl and pentadecyl. 

[0019] The aryl includes aryl having, for example, 6 to 14 carbon atoms, such as phenyl, naphthyl and anthryl. 
[0020] The aromatic heterocyclic group includes a 3- to 8-membered monocyclic aromatic heterocyclic group 
containing at least one atom selected from a nitrogen atom, an oxygen atom and a sulfur atom, a fused bicyclic or 
tricyclic aromatic heterocyclic group in which 3- to 8-membered rings are fused, containing ' at least one atom 
selected from a nitrogen atom, an oxygen atom and a sulfur atom, and the like. Examples include furyl, thienyl 
pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl. isoxazolyl, thiazolyl. isothiazolyl ' 12 3- 
oxadiazolyl, 1 ,2,4-oxadiazolyl. 1 ,3,4-oxadiazolyl, 1 .2,3-thiadiazoIyl, 1 ,2,4-thiadiazolyl, 1 ,3,4-thiadiazoiyl, 
furazanyl, pyridyl, pyrimidinyl, pyrazinyl. pyridazinyl, quinolyl. quinoxalinyl. isoquinolyl,' ' quinazolinyr 
phthalazinyl, purinyl, indolyl, indazolyl, benzimidazolyl, isoindolyl, 2-pyrldonyl, 4-pyridonyl uracilyl* 
benzofuryl, benzothienyl and the like. . ' ' ^ • 

40 [0021] The heterocyclic group formed together with the adjacent nitrogen atom includes a 5- or 6-membered 
monocyclic heterocyclic group containing at least one nitrogen atom (the monocyclic heterocyclic group may contain 
other nitrogen atom(s), oxygen atom(s) or sulfur atom(s)), a fused bicyclic or tricyclic heterocyclic group in which 
3- to 8-membered rings are fused together, containing at least one nitrogen atom (the fused heterocyclic group may 
contairi other nitrogen atom(s), oxygen atom(s) or sulfur atom(s)), and the like. Examples include pyrrolidinyl, 
piperidino, piperazinyl, morpholino, thiomorpholino, homopiperidino, homopiperazinyl, tetrahydropyridinyl,' 

45 tetrahydroquinolinyl, tetrahydroisoquinolinyl, pyrrolyl. imidazolyl, pyrazolyl and the like. 

[0022] The cycloalkyi includes cycloalkyi having, for example, 3 to 9 carbon atoms such as cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyf, cyclooctyl and cyclononyl. 

[0023] The bicycloalkyi includes bicycloalkyi having, for example, 7 to 12 carbon atoms such as 

bicyclo[2.2.1]heptyl, bicyclo[2.2.2]octyl and bicyclo[3.3.1]nonyl. 
5^ [0024] The tricycloalkyi includes tricycloalkyi having, for example, 9 or 10 carbon atoms such as adamantyl and 
n-adamantyl. 

[0025] The halogen includes a fluorine atom, a chlorine atom, a bromine atom and an iodine atom. 
[0026] The substituents in the substituted alkyi, the substituted cycloalkyi, the substituted bicycloalkyi and 
the substituted tricycloalkyi are the same or different and. for example, 1 to 3 substituents such as hydroxy or 
halogen. The substituents in the substituted aryl. the substituted aromatic heterocyclic group and the substituted 
55 heterocyclic group formed together with the adjacent nitrogen atom are the same or different and for example 1 to 
3 substituents such as alkyi, hydroxy or halogen. In the above definitions, the alkyi and the halogen have the same 
meanings as defined above, respectively. 
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[0027] The slightly water-soluble medicament can be used either as a free form (i.e., a form in which a salt is 
not formed) or as a pharmaceutically acceptable salt. As for the pharmaceutically acceptable salt, examples include 
pharmaceutlcally acceptable acid addition salts, metal salts, ammonium salts, organic amine addition salts, amino 
acid addition salts and the like. The acid addition salts include inorganic acid salts such as hydrochlorides, 
hydrobromides, sulfates, phosphates and nitrates; and organic acid salts such as acetates, fumarates, maleates, 
tartrates, citrates, lactates, oxalates, methanesulfonates, benzenesulfonates and p-toluenesulfonates. The metal 
^ salts include alkali metal salts such as lithium salts, sodium salts and potassium salts; alkaline earth metal salts 
such as magnesium salts and calcium salts; aluminum salts; zinc salts; and the like. The ammonium salts include 
salts of ammonium, tetramethylammonium and the like. The organic amine addition salts include addition salts , of 
morpholine, piperidine or the like. The amino acid addition salts include addition salts of glycine, phenylalanine, 
aspartic acid, glutamic acid, lysine or the like. 

[0028] The slightly water-soluble food component includes ubidecarenone, fat-soluble vitamins and the like. 
[0029] The fatTSbluble vitamins include vitamin A, vitamin D. vitamin E, vitamin F. vitamin K, vitamin U and 
the like, and a preferable fat-soluble vitamin is vitamin K. Further, "fat-soluble vitamins" in the present 
specification also Include precursors, prodrugs and the like of vitamin A, vitamin D, vitamin E, vitamin F, vitamin 
K, vitamin U and the like which can be converted into these vitamins in vfvo, 

[0030] The slightly water-soluble food component can be used either as a free form (i.e., a form in which a 
15 salt is not formed) or as a salt. The salt of the slightly water-soluble food component includes salts exemplified 
as the above pharmaceutically acceptable salts of the slightly water-soluble medicament. 

[0031] The surfactant is not particularly limited, so long as it can be orally administered. Examples include 
. sodium lauryl sulfate, polysorbate 80, polysorbate 60, polysorbate 40, polysorbate 20, poloxyl 10 oleyl ether, 
poloxyl 20 cetostearyl ether, poloxyl 20 cetyl ether, polyoxy ethylene hydrogenated castor oil, poloxyl 40 stearate, 
poloxyl 50 stearate, polyoxyethylene polyoxypropylene glycol, sucrose fatty acid esters and the like, which may be 
used in combination of two or more thereof. Preferable examples include sodium lauryl sulfate, polysorbate .80, 
polysorbate 60, polyoxyethylene hydrogeneated castor oil, polyoxyethylene polyoxypropylene glycol, sucrose fatty 
acid esters and the like (two or more surfactants selected from sodium lauryl sulfate, polysorbate 80. polysorbate 
60, polyoxyethylene hydrogenated castor oil, polyoxyiethylene polyoxypropylene glycol and sucrose fatty acid esters 
may be used in combination). More preferable examples include sodium lauryl sulfate, polysorbate 80, sucrose fatty 
25 acid esters and the like (two or more surfactants selected from sodium lauryl sulfate, polysorbate 80 and sucrose 
fatty acid esters may be used in combination). 

[0032] The hydrophlllc polymer is not particularly limited, so long as it is soluble in water or swellable in 
water and can be used as a binder. Non-limited examples include hydroxypropyl cellulose, hydroxypropyl methyl 
cellulose, methyl cellulose, carboxymethyl cellulose, carboxymethyl ethyl cellulose, hydroxypropyl starch, 
hydroxyethyl cellulose, hydroxypropyl methyl cellulose acetate succinate, hydroxypropyl methyl cellulose phthalate, 
30 carboxyvinyl polymer, polyvinylpyrrolidone, polyvinyl alcohol, methacrylic acid copolymers, macrogol, starch, 
gelatin, dextrin, pullulan, agar, acacia and the like, which may be used in combination of two or more thereof. 
Preferable examples include hydroxypropyl cellulose, hydroxypropyl methyl cellulose, polyvinylpyrrolidone and the 
like (two or more hydrophilic polymers selected from hydroxypropyl cellulose, hydroxypropyl methyl cellulose and 
polyvinylpyrrolidone may be used in combination). 

[0033] The content of the slightly water-soluble component in the composition of the present invention is not 
particularly limited, and is preferably 0.0001 to 0.5 g, more preferably 0.01 to 0.3 g, per gram of the composiition. 
[0034] The weight ratio of the slightly water-soluble component to the surfactant and hydrophilic polymer is 
not particularly limited, and the ratio of slightly water-soluble component surfactant : hydrophilic polymer is 
preferably 1 : 0.1 to 50 : 0.01 to 20, more preferably 1 : 0.5 to 20 : 0.1 to 10. 

[0035] The slightly water-soluble component, surfactant and hydrophilic polymer to be used in the present 
40 invention may be obtained as commercially available products or produced by known methods. Particularly, Compounds 
(1), (II) and (111), including novel compounds, can be produced, respectively by the methods described in WO 
00/43408, Japanese Published Unexamined Patent Application No. 173889/91, Japanese Published Unexamined 
Patent Application No. 132477/93 and the like or by modified methods thereof. The.desired compound in the production 
process can be isolated and purified according to the conventional purification method used in the field of 
synthetic organic chemistry such as filtration, extraction, washing, drying, concentration, recrystallization or 
45 various chromatographies. In the production of a salt of Compound (I). (II) or (111), when Compound (I), (II) or 
(111) Is obtained in the form of a salt, it may be purified as such, and when Compound (I), (11) or (111) is in the 
form of a free salt, it may be dissolved or suspended in an appropriate solvent and then an acid or base is added 
thereto to form a salt. 

[0036] The wet granulation in the present invention represents production of granulated powder havirig an almost 
uniform shape and size from a wet powdery or block material, preferably production of granulated powder having an 
^ almost uniform shape and size from a wet powdery material. The addition of the hydrophilic polymer during the wet 
granulation may be carried out by a method in which the hydrophilic polymer is added in a solid state or a method in 
which the hydrophilic polymer is dissolved in an aqueous solvent and then added as a solution. 

[0037] The aqueous solvent used in the wet granulation In the present invention includes water and a 
water/organic solvent mixture. Examples include water, water/ethanol, water/iso propyl alcohol, water/acetone and the 
55 like, and water is preferred. The weight of the aqueous solvent used in the wet granulation in the present invention 
is not particularty limited, and it is preferable to use the slightiy water-soluble component and the aqueous 
solvent at a weight ratio of 1 : 0.01 to 0.5, the weight ratio having more preferably 1 : 0.05 to 0.2. As an 
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apparatus used for the granulation procedure in the present invention, any granulation apparatuses usually used, 
such as a stirring type, a flow type, a roll-flow type or an extrusion type, can be used without limitation. A 
. mortar or the like may also be used. 
[0038] The composition of the present invention may contain an excipient. For example, an exciplent may be 
added during the granulation procedure as described above. 

^ [0039] The excipient is not particularly limited, and includes lactose, sucrose, starch, crystalline cellulose. 
D-mannitol, D-sorbitol, starch derivatives (corn starch etc.), cellulose derivatives, carbonates, phosphates, sulfates 
' and the like, which may be used alone or in combination of two or more thereof. Preferable exiamples Include D- 
mannitol. lactose, D-mannrtol/starch, lactose/starch, D-mannitol/crystalline cellulose, lactose/crystalline 
cellulose, D-mannltol/starch/crystalllne cellulose, lactose/starch/crystalline cellulose and the like. More 
preferable examples include starch, crystalline cellulose, D-mannitol and the like (two or more exciplents selected 

iO from starch, crystalline cellulose and D-mahnitol may be used In combination). D-Manntiol/starch is still more preferable. 
[0040] In the present invention, the excipient can be used in an amount of 0- to 1000-folds by weight as much 
as the slightly water-soluble component (Use of 0-fold by weight of the excipient as much as the slightly water- 
soluble component means that no excipient is used). 

[0041] In addition, the composition of the present invention may contain a disintegrator, a lubricant or the 
like, if necessary. The disintegrator includes crospovidone, croscarmellose sodium, sodium carboxymethyl starch, low 

^5 substituted hydroxypropyl cellulose and the like, although it is not limited thereto. The lubricant includes 
magnesium stearate, calcium stearate. talc, glyceryl monostearate, light anhydrous silicic acid and the like. 
[0042] Furthermore, the composition of the present invention may contain a coloring agent, a flavor or the like, 
if necessary. The coloring agent includes titanium oxide, talc, ferric oxide, yellow ferric oxide, black iron oxide, 
copper chlorophyll, copper chlorophylllne sodium, carbon black, carbon for medical use, various edible colorants, 

20 glycyrrhiza extract, green tea powder, riboflavin, riboflavin butyrate, riboflavin sodium phosphate, octyldodecyl 
myristate and the like. The flavor Includes fennel powder, fennel oil, ethyl vanillin, orange extract, orange oil, 
orange essence, capsicum flavor, glycyrrhiza extract, cinnamon bark powder, cinnamon oil, cherry flavor, clove oil, 
turpentine oil, bitter orange peel powder, peppermint oil, vanilla flavor, vanillin, bitter essence, bergamot flavor, 
menthol, eucalyptus oil, borneol, rosin and the like. 

[0043] The composition of the present Invention can be formulated into granules or fine granules. Also, it can 
25 be encapsulated to give capsules or tableted to give tablets. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0044] 



30 



35 



40 



Fig. 1 shovy^ changes in the concentration of Compound (la) In the plasma when a solid composition containing 
0.01 g of Compound (la) was administered to a beagle. 

Fig. 2 shows changes In the concentration of Compound (lb) in the plasma when a solid composition or injection 
each containing 0.01 g of Compound (lb) was administered to a beagle. 



[0045] Symbols used in Figs. 1 and 2 are described below. 

-0-: Changes in the concentration of Compound (la) in plasma when the composition of Example 11 was orally 

administered. 

-Q-: Changes in the concentration of Compound (la) in plasma when the composition of Comparative Example 4 
was orally administered. 

-A-: Changes in the concentration of Compound (la) in plasma when the composition of Comparative Example 5 
was orally administered. 

Changes in the concentration of Compound (lb) In plasma when the composition of Example 28 was orally 
administered. 

— o—^ Changes in the concentration of Compound (lb) in plasma when the composition of Example 29 was orally 
50 administered. 

Changes in the concentration of Compound (lb) in plasma when the composition of Example 30 was orally 

administered. 

Changes in the concentration of Compound (lb) In plasma when the composition of Example 31 was orally 
administered. 
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inraveS'd^^^^^^^^ °' '"""^ °^ ^-P'« 1 ^ was 

BEST MODF FOR carrying OUT THF IMVFMTlr>M 

Kited tJerio'^"' ''^^'^ °" ^^^-^P'^^- however, the present invent" on is 
Example 1 

Example 2 

Examples 

Example 4 

Example 5 

s^ss:'"-''-"— ^^^^ 

40 Example 6 
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composition of Example 4). 
Example 9 

[0055] In a high-shear mixer type tablet mill, 0.5 g of Compound (la), 1.0 g of sodium lauryl sulfate, 5.9 g of 
D-mannitol, 2.5 g of corn starch and 0.1 g of hydroxyproypi cellulose (HPC-SSL) were fed and granulated for about 5 
minutes while water was dropped thereto. After drying at 6O0C for 1 hour, the granulated powder was sifted out with 
a sieve of 500 sem mesh to give a granular solid composition (In the composition of Example 9, the added amount of 
hydroxyproypi cellulose (HPC-3SL) is a half of that of the hydroxyproypi cellulose (HPC-SSL) in the composition of 
Example 4). 

^Q. Example 10 

[0056] In a high-shear mixer type tablet mill, 0.5 g of Compound (la), 1.0 g of sodium lauryl sulfate, 5.8 g of 
D-mannitol, 2.5 g of corn starch and 0.2 g of hydroxyproypi cellulose (HPC-SSL) were fed and granulated for about 15 
minutes while water was dropped thereto. After drying at 6O0C for 1 hour, the granulated powder was sifted out with 
a sieve of 500 aem mesh to give a granular solid composition (The granulation time in Example 10 is different from 
15 that in Example 4). 

Example 11 



20 



25 



40 



50 



[0057] A capsule preparation was obtained by filing 0.2 g of the solid composition obtained in Example 4 
(corresponding to 0.01 g of Compound (la)) in a gelatin capsule (manufactured by Shionogi Qualicaps). 

Example 12 

[0058] A powdery solid composition was obtained by carrying out wet granulation, drying and sieving in the same 
manner as in Example 1 by using Compound (lb) Instead of Compound (la). 

Example 13 

[0059] A powdery solid composition was obtained by carrying out wet granulation, drying and sieving in the same 
manner as in Example 1 by using Compound (Ic) instead of Compound (la). 



30 Example 14 



[0060] In a mortar, 0.6 g of Compound (lla), 1.2 g of sodium lauryl sulfate and 0.24 g of hydroxypropyl 
cellulose (HPC-SSL) were granulated by kneading with a pestie while water was dropped thereto. After drying at 6O0C 
for 60 minutes, a powdery solid composition was obtained. 



Example 15 



[0061] In a mortar. 0.6 g of Compound (Ilia), 1.2 g of sodium, lauryl sulfate and 0.24 g of hydroxypropyl 
cellulose (HPC-SSL) were. granulated by kneading with a pestie while water was dropped thereto. After drying at 6O0C 
for 60 minutes, a powdery solid composition was obtained. 

Example 16 . 



[0062] In a mortar, 0.1 g of ubidecarenone, 0.2 g of sodium lauryl sulfate, 1.66 g of D-mannitol and 0.04 g of 
hydroxyproypi cellulose (HPC-SSL) were granulated by kneading with a pestie for about 2 minutes while water was 
' dropped thereto. After drying at 4O0C for 1 hour, the granulated powder was sifted out with a sieve of 500 sem mesh 
45 to give a powdery solid composition. 

Example 17 

[0063] In a mortar, 0.1 g of ubidecarenone, 0.2 g of sodium lauryl sulfate, 1.66 g of D-mannitol and 0.04 g of 
hydroxyproypi cellulose (HPC-SSL) were granulated by kneading with a pestie for about 10 minutes while water was 
dropped thereto. After drying at 4O0C for 1 hour, the granulated powder was sifted out with a sieve of 500 aem mesh 
to give a powdery solid composition. 



Example 18 

55 [0064] In a mortar, 1.2 g of ubidecarenone was mixed with 1.8 g of sodium lauryl sulfate for 3 minutes, and 2.5 
g of the mixture, 7.2 g of D-mannitol and 0.3 g of hydroxyproypi cellulose (HPC-SSL) were fed in a high-shear mixer 
type tablet mill and granulated for about 25 minutes while water was dropped thereto. After drying at 4O0C for 2 
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hours, the granulated powder was sifted out with a sieve of 500 sem mesh to give a granular solid composition. 
Example 19 



[0065] In a high-shear mixer type tablet mill, 0.5 g of Compound (lb) having an average particle diameter size 
^ of 3 aem. 1.0 g of sodium lauryl sulfate, 5.8 g of D-mannitol, 2.5 g of corn starch and 0.2 g of hydroxyproypi 
cellulose (HPC-SSL) were fed and granulated for about 4 minutes while water was dropped thereto. After drying at 
6O0C for 2 hours, the granulated powder was sifted out with a sieve of 500 aem mesh to give a granular solid 
composition. 

Example 20 

10 

[0066] In a high-shear mixer type tablet mill, 0.5 g of Compound (lb) having an average particle diameter size 
of 29 aem, 1.0 g of sodium lauryl sulfate. 5.8 g of D-mannitol, 2.5 g of corn starch and 0.2 g of hydroxyproypi 
cellulose (HPC-SSL) were fed and granulated for about 4 minutes while water was dropped thereto. After drying at 
6O0C for 2 hours, the granulated powder was sifted out with a sieve of 500 aem mesh to give a granular solid 
composition. 

15 

Example 21 

[0067] In a high-shear mixer type tablet mill, 0.5 g of Compound (lb) having an average particle diameter size 
of 29 aem. 1.0 g of sodium lauryl sulfate and 0.2 g of hydroxyproypi cellulose (HPC-SSL) were fed and granulated for 
about 5 minutes while water was dropped thereto. Further, 5.8 g of D-mannitol and 2.5 g of corn starch was added 
thereto and the mixture was granulated for about 30 minutes while water was dropped thereto. After drying at 6O0C 
for 2 hours, the granulated powder was sifted out with a sieve of 500 aem mesh to give a granular solid composition. 

Example 22 

25 [0068] Using a jet mill, 1.0 g of Compound (lb) having an average particle diameter size of 94 ^m and 2.0 g of 
sodium lauryl sulfate were ground to give a ground product. In a high-shear mixer type tablet mill, 1.5 g of the 
ground product, 5.8 g of D-mannitoi, 2.5 g of corn starch and 0.2 g of hydroxyproypi cellulose (HPC-SSL) were fed 
and granulated for about 4 minutes while water was dropped thereto. After drying at 6O0C for 2 hours, the granulated 
powder was sifted out with a sieve of 500 aem mesh to give a granular solid composition. 

30 Example 23 

[0069] In a high-shear mixer type tablet mill, 0.5 g of Compound (lb) having an average particle diameter size 
of 5 aem, 1.0 g of sodium lauryl sulfate, 5.8 g of D-mannitol, 2.5 g of corn starch and 0.2 g of hydroxyproypi 
cellulose (HPC-SSL) were fed and granulated for about 4 minutes while water was dropped thereto. After drying at 
6O0C for 2 hours, the granulated powder was sifted out with a sieve of 500 aem mesh to give a granular solid 
^5 composition. 

Example 24 

[0070] In a high-shear mixer type tablet mill, 0.5 g of Compound (lb) having an average particle diameter size 
of 5 aem. 1.0 g of jet-ground sodium lauryl sulfate, 5.8 g of D-mannitol, 2.5 g of corn starch and 0.2 g of 
hydroxyproypi cellulose (HPC-SSL) were fed and granulated for about 7 minutes while water was dropped thereto. After 
drying at 6O0C for 2 hours, the granulated powder was sifted out with a sieve of 500 aem mesh to give a granular 
solid composition. 

Example 25 

45 

[0071] In a high-shear mixer type tablet mill, 0.5 g of Compound (lb) having an average particle diameter size 
of 5 sem. 1.0 g of sodium lauryl sulfate. 8.3 g of D-mannitol and 0.2 g of hydroxyproypi cellulose (HPC-SSL) were fed 
and granulated for about 3 minutes while water was dropped thereto. After drying at 6O0C for 2 hours, the granulated 
powder was sifted out with a sieve of 500 aem mesh to give a granular solid composition. 

50 Example 26 

[0072] In a high-shear mixer type tablet mill, 0.5 g of Compound (lb) having an average particle diameter size 
of 5 aem, 1.0 g of sodium lauryl sulfate, 5.8 g of D-mannitol, 2.5 g of corn starch and 0.2 g of hydroxyproypi 
cellulose (HPC-SSL) were fed and granulated for about 4 minutes while water was dropped thereto. After drying at 
^ 6O0C for 2 hours, the granulated powder was sifted out with a sieve of 500 aem mesh to give a granular solid 
composition. 
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Example 27 

[0073] In a vinyl bag, 0.5 g of Compound (lb) having an average particle diameter size of 5 aem, 1.0 g of sodium 
lauryl sulfate and 0.2 g of hydroxyproypi cellulose (HPC-SSL) were mixed together for 1 minute. Separately. In a 
vinyl bag, 5.8 g of D-mannitol and 2.5 g of corn starch were mixed together for 1 minute. Both of the mixtures' were 
^ fed in a high-shear mixer type tablet mill and granulated for about 4 minutes while water was dropped thereto. After 
drying at 6O0C for 2 hours, the granulated powder was sifted out with a sieve of 500 aem mesh to give a granular 
solid composition. 

Example 28 

io [00741 A capsule preparation was obtained by filling 0.2 g of the solid composition obtained in Example 19 
(corresponding to 0.01 g of Compound (lb)) in a gelatin capsule (manufactured by Shionogi Qualicaps). 

Example 29 



[0075] A capsule preparation was obtained by filling 0.2 g of the solid composition obtained in Example 20 
15 (corresponding to 0.01 g of Compound (lb)) in a gelatin capsule (manufactured by Shionogi Qualicaps). 

Example 30 

[0076] A capsule preparation was obtained by filing 0.2 g of the solid composition obtained in Example 21 
2^ (corresponding to 0.01 g of Compound (lb)) In a gelatin capsule (manufactured by Shionogi Qualicaps). 

Example 31 

[0077] A capsule preparation was obtained by filling 0.2 g of the solid composition obtained in Example 22 
(corresponding to 0.01 g of Compound (lb)) in a gelatin capsule (manufactured by Shionogi Qualicaps). 
25 . 

Comparative Example 1 

[0078] In a mortar. 0.05 g of Compound (la), 0.1 g of sodium lauryl sulfate, 0.6 g of D-mannitol. 0.25 g of 
corn starch and 0.02 g of hydroxypropy! cellulose (HPC-SSL) were mixed with a pestle to give a powdery solid 
composition (As the difference, wet granulation is carried out in Example 1, whereas wet granulation is not carried 
out in Comparative Example 1 ). 

Comparative Example 2 

[0079] In a mortar, 0.05 g of Compound (la), 0.1 g of sodium lauryl sulfate, 0.6 g of D-mannltol and 0.25 g of 
corn starch were granulated by kneading with a pestie while water was dropped thereto. After drying at 6O0C for 30 
minutes, the granulated powder was sifted out with a sieve of 420 aem mesh to give a powdery solid composition (As 
the difference, the solid composition of Example 1 contains a hydrophilic polymer, whereas the solid composition of 
Comparative Example 2 contains no hydrophilic polymer). 

Comparative Example 3 

[0080] In a mortar, 0.05 g of Compound (la). 0.6 g of D-mannitol, 0.25 g of corn starch and 0.02 g of 
hydroxypropyl cellulose (HPC-SSL) were granulated by kneading v\/ith a pestie while water was dropped thereto. After 
drying at 6O0C for 30 minutes, the granulated powder was sifted out vAXh a sieve of 420 aem mesh to give a powdery 
solid composition (As the difference, the solid composition of Example 1 contains a surfactant, whereas the solid 
composition of Comparative Example 3 contains no surfactant). 

Comparative Example 4 

[0081] In a mortar, 0.1 g of Compound (la) and 0.9 g of D-mannitol were mixed in a mortar. Then 0.1 g of this 
mixture (corresponding to 0.01 g of Compound (la)) was filled in a gelatin capsule (manufactured by Shionogi 
Qualicaps) to give a capsule preparation. 

Comparative Example 5 

[0082] In a mortar, 0.1 g of Compound (la), 0.2 g of sodium lauryl sulfate and 0.9 g of D-mannrtol were mixed 
A capsule preparation was obtained by filling 0.12 g of the mixture (corresponding to 0.01 g of Compound (la)) in a 
55 gelatin capsule (manufactured by Shionogi Qualicaps). 

Comparative Example 6 
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[0083] A powdery solid composition was obtained by mixing the same components in a mortar at the same ratio as 
in Example 12. 

Comparative Example 7 

^ [0084] A powdery solid composition was obtained by mixing the same components In a mortar at the same ratio as 
In Example 13. 

Comparative Example 8 

10 [0085] In a mortar, 0.6 g of Compound (lla), 1.2 g of sodium lauryl sulfate and 0.24 g of hydroxypropyl 
cellulose (HPC-SSL) were mixed to give a powdery solid composition. 

Comparative Example 9 

[0086]. fn a mortar, 0.6 g of Compound (Ilia), 1.2 g of sodium lauryl sulfate and 0.24 g of hydroxypropyl 
cellulose (HPC-SSL) were mixed to give a powdery solid composition. 

Comparative Example 10 

[0087] In a mortar, 0.15 g of ubidecarenone, 0.3 g of sodium lauryl sulfate. 2.49 g of D-mannitol and 0.06 g of 
2Q hydroxypropyl cellulose (HPC-SSL) were mixed with a pestle to give a powdery solid composition. 

Comparative Example 11 

[0088] In 30 ml of special grade ethanol. 0.03 g of Compound (lb) was dissolved, and then 0.9 ml of polysorbate 
80 was added thereto and dissolved therein. After removing the ethanol by stirring under a nitrogen gas stream, 30 
25 ml of physiological saline (manufactured by Otsuka Pharmaceutical) was added to the residue to give an injection 
containing 1 mg/ml of Compound (lb). 

Test Example 1 

[0089] An amount corresponding to 10 mg of Compound (la) of each of the solid compositions obtained in 
Examples 1 to 10 and Comparative Examples 1 to 3 was poured into 20 ml of water at 370C. Under paddle-stirring at 
50 rpm, the solution was sampled at 0.5 ml with the lapse of time and filtered through a filter of 0.2 aem mesh. Then, 
the solubility of Compound (la) was measured by high-performance liquid chromatography. 
[0090] Table 1 shows changes in the solubility of Compound (la) with the lapse of time. 

Table 1: 



35 



40 



45 



50 



Changes in solubility of Compound (la) 


Dissolution test in 20 ml of water at 370C 




Solubility (aeg/ml) 




5 min 


15 min 


30 min 


60 min 


Example 1 


35.64 


35.44 


35.36 


38.98 


Example 2 


18.61 


18.10 


18.83 


18.09 


Example 3 


26.18 


24.65 


23.98 


23.92 


Comparative Exarriple 1 


4.26 


3.78 


3.88 ■ 


4.06 


Comparative Example 2 


2.09 


3.28 


2.94 


2.21 


Comparative Example 3 


1.86 


1.91 


0.50 


0.16 


Example 4 


29.02 


27.77 


26.98 


29.20 


Example 5 


26.61 


28.38 


30.26 


32.26 


Example 6 


11.54 


23.13 


23.96 


23.70 


Example 7 


28.60 


28.49 


25.58 


25.90 


Example 8 


15.14 


14.26 


14.86 


14.00 


Example 9 


23.11 


22.67 


22.83 


22.71 


Example 10 


117.14 


118:06 


116,09 






EP 1364643 Printed from Mimosa 05/06/10 Page; 12 



10 



EP 1 364 643 A1 

[0091] As is apparent from Table 1, the solid compositions obtained in Examples 1 to 10 showed higher 
solubility and solubility than the solid compositions obtained in Comparative Examples 1 to 3. and kept the hiah 
solubility even after 1 hour passed. » . r- » 

[0092] In the solid compositions of Examples 2 and 3 in which different hydrophilic polymers were used the 
high solubility was kept. 

Test Example 2 

[0093] Solubility of the capsule preparations obtained in Example 11 and Comparative Examples 4 and 5 were 
tested in the same manner as in Test Example 1. Table 2 shows changes in solubility of Compound (la) with the lapse 
of time. r- X / K 



15 



20 



Changes in solubility of compound (la) 


Dissolution test in 20 ml of water at 370C 




Solubility (aeg/ml) 




5 min 


15 min 


30 min 


60 rnin 


Example 1 1 


17.12 


22.42 


25.07 


25.23 


Comparative Example 4 


0.11 


0.32 


0.19 


0.10 


Comparative Example 5 


1.10 


2.12 


1.60 


0.90 



25 



30 



35 



40 



Test Example 3 

[0094] Oral absorbability (dog) of the capsule preparations obtained in Example 11 and Comparative Examples 4 
and 5 was evaluated. One capsule of each preparations was orally administered to a beagle and the blood of the 
animal was collected at definite intervals. Next, the concentration of Compound (la) in the plasma was measured by a 
high-performance liquid chromatography and the pharmacodynamic parameter was calculated. Regarding the capsules 
of Example 11 and Comparative Example 4, the mean and standard deviation of 3 cases were calculated while 
concerning the capsule preparation of Comparative Example 5. the mean and standard deviation of 2 cases were 
calculated. Fig. 1 shows changes in the concentration in plasma and Table 3 shows pharmacodynamic parameters In 
Table 3, Tmax. Cmax and AUCq.^ represent the time necessary for reaching the maximum concentration in blood (the 
time necessary for reaching the peak of the curve of concentration in blood), the maximum concentration in blood 
(the concentration at the peak of the cun^e of concentration in blood), and the area under the curve of 
concentration in blood from the initiation of the administration to the disappearance of the medicament (the area 
under curve). ^ 



Pharmacodynamic parameter 




Tmax (h) 


Cmax (nmol/1) 


AUCq.^ (nmoluh/I) 


Example 1 1 


11.0 fi 11.8 


42.4 fi 9.1 


2865.7 n 805.8 


Comparative Example 4 


10.0 n 12.1 


7.5 n 5.8 


417.8 n 310.1 


Comparative Example 5 


13.0 


143 


1078.0 



45 



[0095] As IS apparent from Tables 2 and 3 and Fig. 1. the capsule preparation of Example 11 prepared by 
encapsulating the composition of the present invention showed higher solubility and higher oral absorbability than 
^ the capsule preparations of Comparative Examples 4 and 5 which were prepared without wet granulation. 

Test Example 4 

[0096] Using 0.2 g (corresponding to 0.01 g of the medicament) of the solid compositions obtained in Examples 
12 and 13 and Comparative Examples 6 and 7. the solubility of Compounds (lb) and (Ic) were measured in the same 
55 manner as in Test Example 1 . Table 4 shows the results. 
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Table 4: 



5 



Changes in solubility of compound (lb) and compound (Ic) 


Dissolution test in 20 ml of water at 370C 




Solubility (aeg/ml) 




5 min 


15 min 


30 min 


60 min 


Example 12 


67.5 


54.4 


48.7 


52.1 


Example 13 


47.9 


55.0 


39.0 


29.7 


Comparative Example 6 


5.9 


7.9 


4.0 


2.0 


Comparative Example 7 


1.7 


1.8 


1.9 


1.9 



10 



[0097] As is apparent from Table 4, the solid compositions according to the present invention (Examples 12 and 
15 1 3) showed higher solubility than the solid compositions of Comparative Examples 6 and 7 which were prepared without 
v/et granulation. 

Test Example 5 

[0098] A solid composition obtained in the same manner as in Example 4 was stored at 4O0C under a relative 
20 humidity (RH) of 75% for 3 months. Using the solid composition before and after the storage, the solubility of 
Compound (la) was examined in the same manner as in Test Example 1 . Table 5 shows the results. 



Table 5 



25 



Dissolution test in 20 ml of water at 370C 




Solubility (aeg/ml) 




5 min 


15 min 


30 min 


60 min 


Before storage 


27.0 


27.4 


20.4 


29.5 


After storage 


22.8 


23.3 


23.4 


24.0 



30 



[0099] As is apparent from Table 5, even after storage at 4O0C under a relative humidity (RH) of 75% for 3 
months, the solid composition of the present invention (Example 4) showed high solubility in the same manner as in 
35 the level before the storage. Namely, it showed excellent temperature- and humidity-stability. 

Test Example 6 

[0100] An amount corresponding to 10 mg of Compound (lla) or (Ilia) of each of the powdery solid compositions 
obtained in Examples 14 and 15 and Comparative Examples 8 and 9 was dropped into 20 ml of water at 370C. Under 
40 paddle-stirring at 50 rpm, the solution was sampled at 0.5 ml with the lapse of time and filtered through a filter 
having a pore size of 0.8 aem. Then, the solubility of Compound (lla) or (Ilia) was measured by a high-performance 
liquid chromatography. 

[0101] Table 6 shows changes in solubility of each medicament with the lapse of time. 



Table 6 



45 



50 



Dissolution test in 20 ml of water at 370 C 




Solubility (aeg/ml) 




5 min 


15 min 


30 min 


60 min 


Example 14 


7.2 


7.2 


6.6 


6.6 


Example 15 


20.1 


19.2 


19.7 


19.1 , 


Comparative Example 8 


2.4 


1.9 


2.1 


2.2 


Comparative Example 9 


4.2 


3.3 


3.7 


4.2 



55 

[0102] As Is apparent from Table 6, the solid corripositions of Examples 14 to 15 showed higher solubility of 



EP 1364643 Printed from Mimosa 05/06/10 Page: 14 




EP 1 364 643 A1 

Compounds (fla) and (Ilia) than those of Comparative Examples 8 and 9 which were prepared without wet granulation. 
Test Example 7 

[0103] An amount corresponding to 10 mg of ubidecarenone of each of the solid compositions obtained in 
Examples 16 to 18 and Comparative Example 10 was dropped into 20 ml of water at 370C. Under paddle-stirring at 50 
rpm, the solution was sampled at 0.5 ml with the lapse of time and filtered through a fitter having a pore size of 
0.8 aem. Then, the solubility of ubidecarenone was measured by a high-performance liquid chromatography. 
[0104] Table 7 shows changes in solubility of each medicament With the lapse of time. 

Table 7 



10 



Dissolution test in 20 ml of water at 370C 




Solubility (aeg/ml) 




5 min 


15 min 


30 min 


60 min 


Example 16 


18.5 


18.8 


21.1 


19.8 


Example 17 


115.6 


107.1 


97.3 


120.2 


Example 18 


34.9 


29.5 


27.2 


29.6 


Comparative Example 10 


0.2 


0.3 


0.3 


0.3 



[0105] As is apparent from Table 7, the solid compositions of Examples 16 to 18 showed higher solubility of 
ubidecarenone than that of Comparative Example 1 0 which was prepared vvithout wet granulation. 

Test Example 8 
25 . 

[0106] An amount corresponding to 10 mg of Compound (lb) of each of the solid compositions obtained in 
Examples 19 to 27 was dropped into 20 ml of water at 370C. Under paddle-stirring at 50 rpm, the solution was sampled 
at 0.5 Inl with the lapse of time and filtered through a filter having a pore size of 0.8 aem. Then, the solubility of 
Compound (lb) was measured by a high-performance liquid chromatography. 
[0107] Table 8 shows changes in solubility of Compound (lb) with the lapse of time. 

Table 8 



40 



Dissolution test in 20 ml of water at 370C 




Solubility (aeg/ml) 




5 min 


15 min 


30 min 


60 min 


Example 19 


227.1 


226.6 


229.4 


228.6 


Example 20 


28.6 


20.5 


18.0 


13.6 


Example 21 


62.4 


64.7 


59.2 


42.2 


Example 22 


85.1 


82.9 


82.6 


82.6 


Example 23 


66.1 


73.1 - 


70.7 


65.7 


Example 24 


84.1 


84.1 


82.6 


80.6 


Example 25 


71.9 


73.4 


69.2 


69.1 


Example 26 


72.4 


72.6 


67.0 


67.2 


Example 27 


74.7 


74.4 


68.5 


64.5 



[0108] As is apparent from Table 8, the solid compositions of Examples 19 to 27 showed signiticantiy higher 
50 solubility of Compound (lb) than that of Comparative Example 6 vt^ich was prepared vs^'thout wet granulation. 

Test Example 9 

[0109] Oral absorbability (dog) of the capsule preparations obtained in Examples 28 to 31 was evaluated. One 
capsule of each preparations was orally administered to a beagle and the blood of the animal was collected at 
^ definite internals. Next, the concentration of Compound (lb) in the plasma was measured by high-performance liquid 
chromatography. The pharmacodynamic parameter was calculated by determining the mean and standard deviation of 
3 or 4 cases. Furthermore. 10 ml of the injection of Comparative Example .11 was intravenously administered and blood 
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collection, measurement and calculation were carried out in the same manner. - 
[0110] Fig. 2 shows changes in the concentration in plasma and Table 9 shows pharmacodynamic parameters. 

Table 9 



Pharmacodynamic parameter 




Animal 
number 


Tmax 
(h) 


Cmax 
(nmol/l) 


(nmoluh/l) 


Example 28 


4 


1.5 n 0.6 


84.0 n 17.5 


987 n 351 


Example 29 


4 


2.0 n 1.4 


18.0 n 4.1 


247 n 129 


Example 30 


3 


1.5 fi 0.6 


28.6 n 12.8 


323 n 127 


Example 31 


4 


2.7 n 1.2 


71.2 n 29.7 


722 n 186 


Comparative Example 1 1 


3 


0.083 n 0.0 


337.7 n 46.0 


1530 n 310 



15 

[0111] As is apparent from Table 9 and Fig. 2, the capsule preparations prepared by encapsulating the 
compositions according to the present invention correlated to the solubility shown in Table 8 and showed high oral 
absorbability having^ 1 6 to 65% AUC of the case of the intravenous injection (Comparative Example 11). 

20 INDUSTRIAL APPLICABILITY 

[0112] According to the present invention, a composition improved in the solubility or oral absorbability of a 
slightly water-soluble component can be provided. 



25 



30 



35 



40 



45 



50 



55 



Claims 

1. A composition which comprises three components of a slightly water-soluble component, a surfactant and a 
hydrophilic polymer, and is obtainable by wet granulation Iri the presence of water. . 

2. The composition according to claim 1. wherein the slightly water-soluble component is a slightly water-soluble 

medicament. 

3. The composition according to claim 1, wherein the slightiy water-soluble component is a slightiy water-soluble 
food component 

4. The composition according to any one of claims 1 to 3, which comprises an excipient 

5. The composition according to any one of claims 1 to 4, wherein the surfactant is one or more surfactants 
selected from the group consisting of sodium lauryl sulfate, polysorbate 80, polysorbate 60, polyoxyethylene 
hydrogenated castor oil, polyoxyethylene polyoxy propylene glycol and sucrose fatty add esters. 

6. The composition according to any one of claims 1 to 5, wherein the hydrophilic polymer is one or more 
hydrophilic polymers selected from the group consisting of hydroxypropyl cellulose, hydroxypropyl methyl 
cellulose, methyl cellulose, carboxymethyl cellulose, carboxymethyl ethyl cellulose, hydroxypropyl starch, 
hydroxyethyl cellulose, hydroxypropyl methyl cellulose acetate succinate, hydroxypropyl methyl cellulose 
phthalate, carboxyvinyl polymer, polyvinylpyrrolidone, polyvinyl alcohol, methacrylic acid copolymers, macrogol, 
starch, gelatin, dextrin, pullulan, agar and acacia. ^ 

7. The composition according to any one of claims 1 to 5, wherein the hydrophilic polymer is one or more 
hydrophilic polymers selected from the group consisting of hydroxypropyl cellulose, hydroxypropyl methyl 
cellulose and polyvinylpyrrolidone. 

8. The composition according to any one of claims 4 to 7, wherein the excipient is one or more excipients selected 
from the group consisting of lactose, sucrose, starch, crystalline cellulose, D-mannitol, D-sorbitol, a starch 
derivative, a cellulose derivative, a carbonate, a phosphate and a sulfate. 

9. The composition according to any one of claims 4 to 7, wherein the excipient is one or more excipients selected 
from the group consisting of starch, crystalline cellulose and D-mannitol. 

10. The composition according to any one of claims 1 and 4 to 9, wherein the slightly water-soluble component is a 
steroid medicament. 
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11. The composition according to any one of claims 1 and 4 to 9, wherein the slightly water-soluble component is a 
compound represented by formula (1): 



wherein R represents NR^R^, in which R^ and R^ are the same or different and each represents hydrogen, 
substituted or unsubstituted alkyi, substituted or unsubstituted aryl or a substituted or unsubstituted aromatic 
heterocyclic group, or R^ and R^ form a substituted or unsubstituted heterocyclic group together with the. 
adjacent nitrogen atom. 

12. The composition according to claim 11, wherein R^ and R^ are the same or different and each represents 
hydrogen or substituted or unsubstituted alkyl. 

13. The composition according to claim 11, wherein R^ and R^ are the same or different and each represents 
hydrogen or alkyl having 1 to 5 carbon atoms. 

14. The composition according to claim 11, wherein R is NHCH2CH2CH3, N(CH(CH3)2)2 NHC(.CH3)3. 

15. The composition according to any one of claims 1 to 4 and 8 to 14, wherein the surfactant is sodium lauryl 
sulfate, and the hydrophllic polymer Is hydroxypropyl cellulose. 

16. The composition according to any one of claims 1 to 4 and 8 to 14. wherein the surfactant Is sodium lauryl 
sulfate, and the hydrophllic polymer is hydroxypropyl methyl cellulose. 

17. The composition according to any one of claims 1 to 4 and 8 to 14, wherein the surfactant is sodium lauryl 
sulfate, and the hydrophllic polymer is polyvinylpyrrolidone. 

18. The composition according to any one of claims 1 to 17, wherein the wet granulation is carried out by a wet 
granulation method by stirring. 

19. The composition according to any one of claims 1 and 4 to 9, wherein the slightiy water-soluble component is 
ubidecarenone or a fat-soluble vitamin. 

20. A method for Improving the solubility of a slightly water-soluble component, which comprises subjecting the 
slightly water-soluble component to wet granulation together with a surfactant and a hydrophllic polymer in the 

presence of water. 

21. A method for Improving the oral absorbability of a slightiy water-soluble component, which comprises 
subjecting the slightiy water-soluble component to wet granulation together with a surfactant and a hydrophilic 
polymer in the presence of water. 




COR 



(I) 



H2NO2SO 



EP 1364643 Printed from Mimosa 05/06/10 Page: 17 



EP 1 364 643 A1 

FIG. 1 
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